Objective: Triple negative breast cancer (TNBC) is generally considered as a poorer prognostic subgroup, with propensity for earlier relapse and visceral involvement. The aim of this study is to evaluate the outcome of non-metastatic TNBC patients from different centers in Turkey and identify clinical and pathologic variables that may effect survival. Between 1993Between -2007, from five different centers in Turkey, 316 nonmetastatic triple negative breast cancer patients were identified with follow-up of at least 12 months. The data was collected retrospectively from patient charts. The prognostic impact of several clinical variables were evaluated by the Kaplan-Meier and Cox multivariate anayses.
Introduction
Breast cancer is a heterogeneous disease characterized by different morphological features and genetic abnormalities leading to different clinical behaviour. Triple negative breast cancer (TNBC) which corresponds to approximately 10-24% of all invasive breast cancers; is a special breast cancer subtype lacking expression for estrogen receptor (ER), progesteron receptor (PgR) and human epidermal growth factor receptor-2 (HER-2) (1). Regardless of tumor size or nodal status, triple negativity is an independent negative prognostic factor; reflecting the aggressive nature of this tumor. Risk of recurrence rapidly rises in the first 3 years after diagnosis and the median survival after metastatic relapse was reported as 1 year compared with 2.3 years for the other subtypes (2) . TNBC patients are not eligible for hormonal therapies or trastuzumab due to the lack of appropriate targets for these drugs, therefore; primary treatment of this breast cancer subtype relies on standart systemic chemotherapy.
The microscopic features of TNBC are comprised of high histological grade, elevated mitotic count, frequent apoptotic cells and a pushing margin of invasion with stromal lymphocytic infiltration (3, 4) . Although TNBCs share similar characteristics with basal-like breast cancer (BLBC) they are not synonymous as about 5% of ER-positive tumors and between 6 to 35% of HER2-positive tumors may show basal-like gene-expression profile by micro-array analysis (5) . In addition TNBCs have similar pathological and biological features with Breast Cancer-1 gene (BRCA-1) related tumors leading to BRCA dysfunction. Since BRCA-1 is involved in deoxyribonucleic acid (DNA) repair, agents targeting either pathway has generated much interest over the past decade. Nevertheless, there is a significant fraction of TNBC that does not overlap with BRCA-1 related cancer; reflecting the heterogeneous structure of this entity.
There are limited reports specifically pointing out the effect of different subsets of races and ethnicities on the prognosis of TNBC. AfricanAmerican women with TNBC are reported to have a larger tumor with higher grade and mitotic activity at presentation when compared with other racial groups (6) . However data concerning the prognosis of Asian or Eastern populations and ethnic subsets is lacking. The aim of the current study was to evaluate the outcome of TNBC in Turkish population from different centers in the country and evaluate the impact of various clinical and pathological prognostic factors that may have influence on survival.
Materials and Methods

Study Population -Patients
From a retrospective registry cohort of TNBC patients followed between 1993-2007, medical records of 316 patients with stage I-III disease were reviewed. Five different centers affiliated to Turkish Medical Oncology Society were involved in the study. Institutional review board approval was obtained from each center prior to the commencement of this retrospective study.
Data on patient's baseline characteristics such as family history of breast cancer, lactation status, history of hormone therapy were extracted from patient charts. All patients underwent surgery including mastectomy and breast conserving surgery which included primary tumor excision, lumpectomy and quadrantectomy. Sentinel lymph node biopsies and/or axillary lymph node dissections were performed for assessment of axillary lymph node status as deemed necessary by the surgeon.
All 316 patients had histological confirmation of invasive breast cancer. Initial breast cancer staging was identified according to the sixth edition of American Joint Committee on Cancer (AJCC). Histological type and grade of primary tumor was assessed depending on Nottingham modification of Bloom-Richardson criteria (7) . Baseline estrogen receptor (ER) and progesteron receptor (PR) status were determined by immunohistochemical (IHC) staining and were considered as negative if the percentage of cells staining positive were less than 1%. In case of 2(+) staining by IHC, HER2 gene amplification was analyzed by fluorescent in situ hybridization (FISH). Patients with a history of previous malignancy of breast or other sites and who received neoadjuvant chemotherapy were excluded. Sites of recurrence as locoregional and/or distant metastases and type of treatment at progression (chemotherapy/radiotherapy/surgery) were also recorded. Locoregional recurrence was defined as involvement of the ipsilateral axillary, internal mammarian or supraclavicular lymph nodes and/or skin or subcutaneous tissue with/without ipsilateral breast parenchyma involvement.
Treatment
All patients were treated with multidisciplinary approach. Overall 68% of patients (n=215) received an anthracycline-based (non-taxane) regimen where 6.9% of patients (n=22) received non-antracycline, non-taxane regimens which were mainly CMF and its modifications ( Table 1) . Fourty patients (12.6%) were administered taxane regimens (due to the approval of taxanes for only node positive disease since 2000 in Turkey). Thirty-nine patients (12.3%) with node negative dis- ease and tumors less than 0.5 cm diameter did not receive adjuvant chemotherapy. Anthracycline-containing regimens included four to eight cycles of one of the following regimens: fluorouracil 500 mg/m 2 , epirubicin 100 mg/m 2 and cyclophosphamide 500 mg/m 2 (FEC 100) intravenously (IV) on day 1, every three weeks; doxorubicin 60 mg/m 2 , cyclophosphamide 500 mg/m 2 IV on day 1 (AC) every three weeks; fluorouracil 500 mg/m Postoperative radiotherapy was administered for patients who had undergone breast conserving surgery, locally advanced disease at presentation and/or four or more axillary lymph node metastases after completion of systemic chemotherapy.
Statistical Analyses
Categorical data were compared using Fisher's exact test and chi squared tests. P values <0.05 were considered statistically significant. Kaplan Meier analysis was used to estimate the effect of clinical and pathological characteristics on overall survival (OS) and disease-free survival (DFS). OS was defined as the time from diagnosis of the primary breast cancer to death or last contact and DFS was defined as the time elapsing from date of diagnosis to progression at local/regional site or occurence of distant metastases. We fitted Cox proportional hazards model for each survival outcome to determine the simultaneous relationship of patient-and tumor-related variables with each outcome. Age, presence of breast-cancer affected member in the family, histological grade, presence of lymph node metastases, tumor stage and type of operation were included in the Cox model. Pathological stage and presence of locally advanced disease were not considered for inclusion because these terms were correlated with tumor stage and lymph node status. p< 0.05 was considered statistically significant and all analysis were performed with the SPSS 16.0 software.
Results
Between 1993 and 2007, 316 patients with stage I-III disease and pathologically confirmed diagnosis of triple negative breast carcinoma were enrolled into this study.
Mean age at diagnosis was 49.7 years (24-82 years). The distribution of menopausal status was roughly equal; 48.7% of patients were premenopausal. Thirty-four patients (10.8%) had a first-degree relative affected by breast cancer ant the rest did not report any family history. Approximately 56% of patients had undergone mastectomy and 44% had undergone breast conserving surgery depending on the surgeon's decision and resectability of the primary tumor. Mean tumor size was 2.6 cm (0.1-11 cm). Pathological staging revealed that the majority of the patients had stage II disease (51.9%, n=164). Stage I disease constituted 26.6% (n=84) of the whole patient group. Invasive ductal carcinoma was the predominant histologic subtype (82.3%, n=260), however rare breast cancer histologies, such as medullary, metaplastic and apocrine carcinoma were also involved. Majority of the tumors were poorly differentiated (grade 3) according to Nottingham modification of Bloom-Richardson criteria. Baseline demographic characteristics and histopathological features of the tumors are summarized in Table 1 .
Survival Analysis
Patients with at least follow-up period of 12 months were analyzed and the median follow-up time was 52.2 months. The overall 5-year survival (OS) rate was 84.6% and disease-free survival rate (DFS) was 71.6%. During follow-up, 75 patients (24.1%) had relapse documented as locoregional recurrence or as distant metastases or both. Thirty-eight patients (12%) died because of breast cancer-related reasons during follow-up. The sites of initial progression are listed in Table 2 . Median survival after initial recurrence was 20.6 months (SD: ±2.7 months, range: 15.3-25.9 moths) and median time elapsed from diagnosis to first occurence of distant metastases was 24.4 months (SD: ±1.8 months, range: 5.3-103.3 moths). Median time from distant metastases to death was estimated as 9.8 months (±1.6 months, range: 1.0-74 months).
The effect of clinical and histopathological parameters on disease-free survival and overall survival were also evaluated (Table 3) . Univariate analysis revealed advanced pathological stage (stage 1 vs stage 2 and 3), higher tumor stage ( T1&T2 vs T3&T4), tumor size >2 cm, presence of lymph node metastases, extensive nodal involvement (number of metastatic lymph node >10) and presence of locally advanced disease as indicators of worse overall and disease free survival. The presence of breast cancer-affected member in the family was associated with an improved OS (p=0.05) but not with DFS. First recurrence as distant metastases rather than locoregional relapse was also associated with poorer overall survival (p=0.003). When the analysis was restricted to patients who had only systemic recurrence during follow-up, presence of brain metastases was found to be a significant factor for worse overall survival when compared with other metastatic sites such as liver, lung or bone (Table 4 ).
To evaluate the prognostic impact of the type of adjuvant treatment received, we stratified the patients into matching subgroups according to presence of node (+) disease. Patients who received non-taxane based regimes (n=113) showed a tendency for improved DFS compared to the remaining (n=40) treated with taxane-based combinations (5 year DFS rate 65.5% vs 59.3%, p=0.06). Nevertheless; there was no OS difference noted between the two treatment groups.
In the multivariate analysis, after controlling for patient and tumor characteristics, higher tumor stage ( T3&T4 vs T1&T2) and presence of lymph node metastases (node-negative vs node-positive) were independently associated with worse DFS ( Hazard ratio (HR):3.03, 95% CI: 1.71-5.35, p<0.001 and HR: 1.77, 95% CI: 1.05-3.0, p=0.03, respectively). However higher tumor stage was the only independent factor affecting overall survival (HR: 2.81; 95% CI, 1.27-6.22, p=0.01) ( Table 5) . According to our analysis the 5-year overall and disease free survival rates were 84.6% and 71.6%, respectively. When compared with African-American counterparts the survival rates for our TNBC patients seems to be higher than expected (10) . There are conflicting reports about the effect of race on survival of TNBC patients. Data supporting the role of ethnic influence on survival comes from studies that have documented a higher prevalance and higher mortality of TNBC among African American women compared with white women. (11) . It has been found that breast cancer among black women usually present with higher grade and hormone-receptor negative phenotype (12) . In addition, African-American women with late stage TNBC had significantly worse 5-year survival rates compared with non-Hispanic Caucasian patients (14% for African-American and 36% for nonHispanic Caucasian women) (8) . However a single center study which included African-American and Caucasian TNBC patients, reported that race did not effect the clinical presentation and outcome of disease where patients received similar therapy and follow-up (13) . Besides, the evaluation of approximately 15,000 breast cancer patients presented to National Cancer Network centers revealed that triple negative subtype was associated with worse breast cancer-specific survival however inclusion of race into the cox regression model did not alter survival estimates. This finding suggests that the worse overall survival for TNBC patients may not be mediated by the effect of race, at least for African-American patients (14) .
There has been limited data on this disease entity among Asian populations. A retrospective analysis by Kurebayashi et al. (15) has revealed 86.2% five-year survival rate in a Japanese cohort of breast cancer patients (n=793) which TNBC constituted 7% of the whole patient population. In addition data from a single institution series including some of the patients that constitutes a fraction of the patient group in this study; have reported a 5-year survival rate of 82.4% which was comparable to other hormone receptor negative disease when adjusted for known clinical factors such as age, stage, grade and nodal status (16) . A recently published article from a single center in Turkey which included early triple-negative breast cancer patients also revealed a 81% five-year overall survival rate which was in concordance with our results (17) . The major weakness of our study is the inability to compare the survival rates and clinicopathologic characteristics with other breast cancer subtypes. Nevertheless, in another study by Turkey which compared TNBC and non-TNBC patients have pointed 213 at similar DFS rates for both patient groups (18) . Median overall survival rates could not be obtained but the 5-year DFS rates for TNBC and HER-2 positive patients were reported to be 67% and 66%, respectively which were slightly lower than our results. Moreover another retrospective series from Turkey has also stated that these tumors displayed similar clinicopathological characteristics and overall survival rates were comparable with non-TNBC variants (19) .
These reported discrepancies in outcome within different triple-negative patient populations may be related to many factors including genetic polymorphisms, epigenetic differences or distinct tumor-host interactions leading to distinctive clinical behaviour. In addition pharmacogenomic differences may also be a confounding factor for the outcome accounting for variances in efficacy of systemic treatment (20, 21) . In concordance with these clinical observations, data from molecular array-based analysis support the heterogeneous nature of TNBC. An analysis from Rody et al. (22) has revealed a favorable subgroup within their TNBC cohort who display a high B-cell and low IL-8 metagene expression.
In our analysis, tumor stage was an independent prognostic factor for both OS and DFS. Additionally presence of lymph node metastasis was associated with worse disease-free survival. Similarly other studies from different populations underscore the influence of tumor size on survival for TNBC patients (23, 24) . A recent Asian study have demonstrated that tumor size and axillary lymph node status were the main prognostic indicators for 7-year DFS and OS in multivariate Cox's regression analysis (25) . The effect of pathological stage and lymph node status on survival for Turkish TNBC patients have also been established in the previous study (18) .
In conclusion, our study gives an idea about the outcome of early TNBC patients and underlines the major prognostic factors that may have influence on survival. Relatively higher survival estimates when compared with African-American counterparts, suggest that there may be a subset of TNBC patients with a more favorable outcome. Whether this difference is due to racial and ethnic factors is still a subject of debate. Our findings support the fact that TNBC is a heterogeneous disease and highlights the requirement for identification of molecular sub-classifications that may lead to the identification of new pathways of tumor progression and new targets.
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